Abstract
Introduction

44
Urban air pollution (UAP) is a major concern in most megacities (with population > 10 million) 45 around the world. The pollution level exceeds the national and international ambient as well as Table S1 , which
158
indicates the concentrations of PM and gaseous pollutants in ambient air exceeded the NAAQS. The cited examples clearly show definite benefits of implemented management practices that have description of air quality management frameworks developed by researchers and/or adopted by 280 governments to tackle increasing urban air pollution are presented in Table 2 . The primary goal of the ULAQM framework is to attain or maintain 24-hour as well as hourly 298 average NOx and PM2.5 concentrations within specified standards at selected NAAs. In India,
281
299
NAAQS for NOx and PM2.5 are available only for annual and 24-hour average concentrations ( Estimation of emission rates from vehicle exhaust is the first step in the development of 
Air Quality Modelling
387
Air quality modelling is the most important component of the ULAQM framework which predicts This is the first step of ULAQM framework to reduce pollutant emissions from source to improve 406 air quality for both long-term as well as short-term (i.e. episodic conditions). These control 407 strategies are evaluated for their efficacy, technical feasibility, implementation period, requirement of financial resources and social feasibility before adopting them directly. The control strategies 409 need to be evaluated quantitatively in order to aseess their effect on pollution levels. Gulia et al.
410
(2015a) have comprehensively reviewed these control strategies.
411
The framework formulates a robust Emergency Response Plan (ERP), which works under the 412 umbrella of ULAQM to manage and prevent air pollution episodes. The ultimate objective of ERP
413
is to reduce emissions during episodes and avoid public exposure to high pollutant concentrations.
414
The ERP works in four steps. The first step is the forecast of pollutant concentrations using the 415 hybrid model; second, the alert, when pollutant concentration exceeds the specified standard up to 416 two times; third, the warning, which primarily indicates that air quality continues to deteriorate 417 and additional control actions are needed; and fourth, the emergency, at which a substantial 418 endangerment to human health is expected. 
450
Most of the information transmits to the public through the news media in a standard format:
451 information regarding the duration and intensity of the episode, health precautions and other 452 aspects of episode disseminates through a variety of techniques (SI Table S2 ). The information 453 system operates in three phases, i.e., before the episode, during an episode and following an 454 episode. ERC prepares an effective episode information plan before the episode and it will be 455 enacted during the episode for activation; after an episode, it serves to audit the activities. All the 456 information during the episode is to be reported in a proper format for legal purposes and to provide 457 more effective actions to control future episodes. Once the control strategies are evaluated, all the actions plan/responses are put together to make a 462 policy for that particular NAA. Policymaking must be an agreed procedure by which air quality 463 goals are progressively achieved across a specified period, i.e., long-term as well as short-term.
464
The long timescale means that the land use and transport plans for a local authority can be Table S2 ). Continuous 
Evaluation
473
It is also an important component of any management practice to fill the gaps in the system. It is allowed to enter any time while LCVs are allowed to enter NAA1 during non-peak hours. Table 6 describes results of these three scenarios in the reduction of NOx concentrations at NAA1.
523
It is observed that traffic management strategies in scenarios 1 and 3 have efficiently reduced NOx 524 concentration in line with WHO guidelines. The SP road is one of the busiest road corridors in Chennai city and surrounded by densely Table 7 . Table 7 describes the above scenarios in terms of data which are used as input in application of the 552 ULAQM. It is observed that traffic management strategies as selected in all three scenarios are not 553 sufficient in reducing the PM2.5 levels up to specified standards. This clearly indicates that more 554 stringent control strategies are needed to be implemented at NAA2. Table 8 describes the results of the analysis of the ULAQM incorporating the above scenarios. This ULAQM framework has introduced the concept of urban air quality management at local with their inter-connectivity and flow of information.
525
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578
The developed ULAQM framework has been applied at NAA1 and NAA2 in Delhi and
579
Chennai cities, respectively to evaluate it with respect to different scenarios for two criteria 580 pollutants i.e. NOx and PM2. 
